Six theoretical methods were used for the calculation of physical parameters for derivatives of pyrimidines and benzimidazols. We used Gaussian 98 at NMR and NBO calculations by using HF method with 6-31G, 6-31G* and 6-31+G basis set and B3LYP, BLYP and B3PW91 methods with 6-31G basis set. Chemical shift was drawn curve for all of the atoms in each molecule. The thermo chemical parameters including thermal energy(ΔΕ), atomic charges, chemical shift anisotropy(δ), asymmetry parameter(η), chemical shift anisotropy(∆σ), dipole orientation, isotropic, anisotropic, NMR determinant and distance matrix compounds. Also the natural bond orbital (NBO) analysis has been performed which seem informative to show some important atomic and structural features.
INTRODUCTION
Recently, medicinal chemists have taken great interest in the combinatorial methods for the design and synthesis of pharmacologically-relevant heterocyclic molecules (Dolle and Nelson, 1999; Dolle, 2000 Dolle, , 2004 . Inexpensive and readily-available domestic microwave ovens transform electromagnetic energy into heat, thus the absorption and transmission of the energy varies greatly from that of conventional heating. The benzimidazole nucleus is an important structure in numerous natural and synthetic compounds and in medicinal chemistry. Solidphase approaches for benzimidazole synthesis have been published (Smith et al., 1999) , however the cyclization of benzimidazole catalyzed by aluminamethanesulfonic acid (AMA) under microwave irradiation has not been reported. The appropriate carboxylic acids were reacted with 1, 2 phenylenediamine in the presence of AMA under microwave irradiation to give the corresponding benzimidazoles in good to excellent yields (Scheme 1).
Structures containing benzimidazole, well-known to have a wide range of biological properties, have commercial applications in various realms of therapy, including *Corresponding author. E-mail: m_monajjemi@yahoo.com antiulcerative, anti-hypertensive, antiviral, antifungal, antitumor and antihistaminic agents, and antihelminthic agents in veterinary medicine (Spasov et al., 1999) . Benzimidazole derivatives have found the appreciation in diverse therapeutic areas including antimicrobial activity Wu et al., 2003; Mollaamin et al., 2008; Ozden et al., 2005; Sztanke et al., 2006) , the activity against several viruses such as HIV (Porcari et al ., 1998; Samia et al., 2006) , antiallergic (Kilcig and Altanlar, 2006; Nakano et al., 1999) , antioxidant, antihistaminic (Vijayakumar and Jafar Ahamed, 2010) , antitubercular (Yadav and Srivastava, 2011; Kuchkguzel et al., 2001) , antiasthmatic (Souness et al., 2000) , antidiabetic (Senten et al., 2003; Black et al., 2005) , anticancer (Pal et al., 2011; Sun et al., 2011; Kruse et al.,1989; Islam et al.,1991; Ramla et al.,2007) , antitumor (Denny et al., 1990 ; Tatsuta et al., 2005) , antiulcer (Jung et al., 1993; Hazelton et al., 1995) , antihelmentic (Karen, 2006) , HIV-1 reverse transcriptase inhibitors (Gardiner et al., 2003) , anticoagulant (Young et al., 2006) , anti inflammatory (Fox et al., 2009) , antibacterial (Rosowsky et al., 1997; Andrzejewska et al., 2004) , the series of biologically active benzimidazoles (AJafar et al.,2009) . Furthermore, these heterocycles are considered to be privileged structures by medicinal chemists. Scheme 1. Carboxylic acids reaction with 1, 2 phenylenediamine in the presence of AMA under microwave irradiation to give t he corresponding benzimidazoles in good to excellent yields.
Scheme 2. Preparation of dihydropyrimidinones through Biginelli reaction under mild conditions.
Scheme 3. Ethyl β-aminocrotonate undergoes an extremely facile reaction with phenylisocyanate or methyl isocyanate to form an intermediate ureido derivative which undergoes cyclization. This seems to be because pyrimidines represents one of the most active class of compounds possessing wide spectrum of biological activity, namely, significant in vitro activity against unrelated DNA and RNA, viruses including polio herpes viruses, diuretic, antitumor, anti HIV, cardiovascular (Kappe,1993) . Biginelli compounds show a diverse range of biological activities. The interest focused on Biginelli compounds leading to the development of Nitractin (A) (Marsault and Peterson, 2011) , that has excellent activity against the virus of trachoma group, the same compounds also exhibit antibacterial activity. Application of dodecylphosphonic acid (DPA) (Ghassamipour and Sardarian, 2009) , solid Bronsted acid, is reported for the preparation of dihydro-pyrimidinones through Biginelli reaction under mild conditions (Scheme 2).
Ethyl β-aminocrotonate undergoes an extremely facile reaction with phenylisocyanate or methyl isocyanate to form an intermediate ureido derivative which undergo cyclization as treatment with base (Ghassamipour and Sardarian, 2009; Gupta et al., 2010 ) (Scheme 3).
METHODS OF COMPUTATION
In Stage 1, we started a ChemDraw and constructed molecules, after which the results were saved as a ChemDraw file. In Stage 2, this file was reopened using Chem3D and an energy minimization was performed. Then, the results were saved as a gjc file. In Stage 3, this file was reopened using Gaussian98 and the calculations were performed using the Gaussian® 98 program suite. Gaussian is one of the most widely used quantum chemical program packages for molecular applications, and is used both in industry and in many scientific areas in academia. we have calculated the geometric parameters of the compounds in the ground state using AMA Microwave irradiation the Hartree-Fock (HF) (Moller and Plesset, 1934 ), Becke's three parameter hybrid method (Becke, 1988) with the Lee et al. (1988) correlation functional methods (B3LYP), Becke's exchange functional in combination with the Lee, Yang and Parr correlation functional methods (BLYP) (Lee et al., 1988; Becke, 1993 ), Becke's three parameter exchange functional combined with gradient corrected correlation functional of Perdew and Wang's 1991 (B3PW91) (Becke,1993; Predew and Wang,1992) , and 6-31G, 6-31G* and 6-31+G basis set. The calculation that one asks Gaussian to perform is distributed between many processors to get the answer faster. If one wants to optimize a geometry, it means that one wants Gaussian to adjust the bond lengths, angles and dihedrals to find the lowest energy conformation of the molecule. The command used to tell Gaussian to optimize the molecular geometry is "opt".
The Gaussian program does semi-empirical and ab initio calculations. In ab initio calculations the important integrals are done directly from first principles. First principles means that the integrals are done either using closed formulas or by doing the integrals numerically. Particularly, ab initio method works best for calculating NMR properties . Finding a good geometry is called geometry optimization, so "OPT" are used as the keyword.
The calculation will generate an output file called "filename. out". The output file (filename.out) contains a lot of information about the calculation and the results. The content depends on what type of calculation that has been performed and on what print options that was specified. The units are usually Hartree (atomic unit) for energy and Angstrom for distance. There are several different pieces of data that you may need from this. The important information are the Hartree-Fock energy (ΔE), the Mulliken charges, Distance matrix (angstroms), Dipole moment (Debye) and Atomic charge. Distance matrix value is determined (Monajjemi et al., 2008; Mollaamin et al., 2011; Monajjemi et al., 2003) .
We used Gaussian 98 at the NMR shift calculation using the HF, B3LYP, BLYP, B3PW91 methods and 6-31G, 6-31G* and 6-31+G basis set. There for "NMR" are used as the keyword (Monajjemi et al., 2003) . The calculation will generate an output file called "NMR.out". The output file (NMR.out) contains a lot of information about the NMR shift calculation and are listed in the "GIAO Magnetic shielding tensor (ppm)", such as σ isotropic (ppm) and σ anisotropic (ppm). As the usig the X, Y and z coordinates determinant 3*3 is solved and σ is calculated. Molecular orbital calculations can be used to get good estimates for chemical shifts. In this exercise we calculated the chemical shifts for each of the atom.
In the part of "GIAO magnetic shielding tensor (ppm)" the using the σ Isotropic (ppm), σ anisotropic (ppm) and Eigen values (σ11, σ22, σ33) are calculated parameters such as δ, η and ∆σ .
We obtained Shielding value for the each atom with Gauss View program (GIAO Magnetic shielding).
A full NBO analysis is obtained in Gaussian when using the POP = NBO keyword. NBO analysis did using the HF, B3LYP, BLYP, B3PW91 methods and 6-31G, 6-31G* and 6-31+G basis set and the output is obtained for each of the molecule . The main listing of NBOs, displaying the form and occupancy of the complete set of NBOs that span the input AO space and for each orbital gives the type of orbital and the occupancy. We were extracted just BD for 2-center bond and BD* for 2-center antibond from "NBO.output". For example at the Molecule 1.
RESULTS AND DISCUSSION
In this work, we calculated parameters like atomic charges, energy (ΔΕ), chemical shift anisotropy (δ, asymmetry parameter (η), chemical shift anisotropy (∆σ), dipole orientation, isotropic, anisotropic, NMR determinant and distance matrix determinant for several benzimidazoles and pyrimidines using the HF method with 6-31G,6-31G* and 6-31+G basis set and B3LYP, BLYP and B3PW91 methods with 6-31G basis set. These parameters are shown in Tables 1 and 2 . At present, we considered these parameters.
As shown in Table 1 , in Molecule 1, at HF/6-31G, HF/6-31G* and B3PW91/6-31G, N 1 , N 3 , C 5 atoms contain negative atomic charge values, while in the other levels just N 1 and N 3 atoms contain negative atomic charge values. In Molecule 1 C 2 atom for all methods has the positive value. In Molecule 2, in all of the methods, except BLYP/6-31G level, N 3 and N 5 atoms have the greatest negative atomic charge values and C 4 has the greatest positive amount. In Molecule 3 in all of the methods, N 3 and N 5 atoms have the greatest negative atomic charge values, and C 4 atom has the greatest positive atomic charge amount. In Molecule 4, at all of the methods, N 3 and N 5 have the greatest negative atomic charge, also at all of the methods except HF/6-31+G level C 1 , N 3 and N 5 atoms have negative values. In Molecule 5, N 5 has the greatest negative atomic charge. Also at HF/6-31+G, C 6 and C 9 have negative Atomic charge, while in the other levels C 7 and C 10 have positive atomic charge.
As pointed in Table 1 , for Molecule 1, in all of the methods used, except HF/6-31G* chemical shift anisotropy (δ), C 6 has greatest negative value and C 9 is greatest positive value, but at HF/6-31G*, C 6 is greatest negative value and C 4 is greatest positive value. For Molecule 2 at all methods, except BLYP, C 7 has the greatest positive amount. In HF/6-31G, C 4 has greatest negative amount, while at HF/6-31G* and HF/6-31+G, C 2 has greatest negative amount and at B3LYP and B3PW91 methods, C 4 has greatest positive amount. As shown in Molecule 2 for BLYP method has not response. For Molecule 3 in all methods, C 7 has the greatest positive amount. As shown at HF/6-31G, HF/6-31G* and HF/6-31+G, C 2 has greatest negative amount and in B3LYP, BLYP and B3PW91 methods, C 4 has greatest negative amount, also in BLYP method, C 2 has greatest positive amount. For Molecule 4 at all methods, N 5 has the greatest positive amount and C 4 has greatest negative amount except BLYP method that N 3 has greatest negative amount. For Molecule 5 at all methods, C 4 has the greatest negative amount and N 5 has greatest positive amount.
As pointed in Table 1 , in Molecule 1, in all of the methods except BLYP, for the atoms is shown in Table 1 , η has the positive amounts. In the BLYP method, N 3 has the negative amount. In Molecule 2, at all of the methods η has positive amounts. Asymmetry parameter (η) value in HF/6-31G ,HF/6-31G*, B3PLY/6-31G and B3PW91/6-31G levels for the C 1 and N 5 atoms, also in HF/6-31+G level for the C 4 and N 5 atoms is the greatest value. In Molecule 3, at all of the methods used for the atoms are shown in Table 1 , η has the positive amounts. The η value in all of Table 2 . Values of parameters like isotropic (σiso), anisotropic (σaniso) shielding, NMR determinan and distance matrix determinan for active site of studied moleculars obtained using different methods. (1) C (2 ) N (3 ) C (4 ) C (5) C (6 ) C (9 
B3PW91
Molecule 2 (2 ) N (3 ) C (4 ) N (5) C (6) C (7) Molecule 3 (1) C (2) C (4) N (5) C (6) C (9 ) H (17) Molecule 5 the methods, except HF/6-31G*, for the C 2 and C 7 is the greatest value. In HF/6-31G*, N 5 and C 7 have the greatest η value. For Molecule 4, η at all of the methods has the positive value. Also at all of the methods, H 10 and H 11 atoms are the greatest η values. Finally in Molecule 5, η at all of the methods has the positive value. In HF/6-31G ,HF/6-31+G and B3PW91/6-31G levels, the η value for the C 4 and N 5 is the greatest value and for the C 1 is the least value, while at HF/6-31G*, B3LYP/6-31G and BLYP/6-31G the η value for the N 5 and H 17 is the greatest value and for the C 1 is the least value.
The results from Table 1 indicate that in Molecular 1 at HF/6-31G level, the chemical shift anisotropy (∆σ) value for the N 1 , C 2 and N 3 atoms is negative and for the C 4 , C 5 , C 6 and C 9 atoms is positive. In the other methods the ∆σ value for the N 1 , C 2 , N 3 and C 6 atoms is negative and for the C 4 , C 5 and C 9 atoms is positive. In Molecule 2 at HF/6-31G and HF/6-31+G levels, ∆σ value for the C 1 , C 2 ,N 3 , C 4 and N 5 atoms is negative and for the C 6 and C 7 atoms is positive. While at HF/6-31G*, B3LYP and B3PW91 ∆σ value for the C 1 , C 2 ,N 3 and C 4 atoms is negative and for the N 5 , C 6 and C 7 atoms is positive. In Molecule 3 in all methods ∆σ value for the N 3 and N 5 atoms is negative and for the C 1 and C 7 atoms is positive. In Molecule 4 at HF/6-31G*, HF/6-31+G, B3LYP, BLYP and B3PW91 methods ∆σ value for the N 3 , C 4 and H 11 atoms is negative, while in HF/6-31G, for the N 3 and C 4 atoms is negative. In Molecule 5 at all methods ∆σ value for the N 5 atom is negative and other atoms are positive.
Dipole orientation (dipole moment) that reported in Table 1 , in all molecules (1, 2, 3, 4, 5) for HF/6-31+G is the greatest value. At all molecules for BLYP/6-31G, the dipole moment value is least, except Molecule 5 that for HF/6-31G*, the dipole moment value is least. ΔΕ (kcal/mol) that reported in Table 1 , for all molecules at HF/6-31G is zero. Also in all molecules for B3LYP method, ΔΕ has most negative value except Molecule 1 that in HF/6-31G has most negative value.
As shown in Table 2 , in Molecule 1, in all methods except HF/6-31G, σ iso (σ isotropic (ppm) ) for C 9 is negative, but for other atoms is positive. In HF/6-31G level, σ iso for all atoms is positive. In Molecule 2, at all methods, σ iso for all atoms is positive, and in BLYP method has not response. In Molecule 3, at all methods, σ iso for all atoms is positive. In Molecules 4 and 5, at all methods, except HF/6-31G*, σ iso for N 5 is negative, but for other atoms is positive. In HF/6-31G* level, σ iso for all atoms is positive.
In all molecule (1, 2, 3, 4, 5), σ aniso (σ anisotropic (ppm), at all methods, for all atoms has positive value. In Molecule 1 in all methods, C 9 has greatest value, in Molecules 2 and 3 in all methods, C 7 has greatest value and in Molecules 4 and 5 in all methods, N 5 has greatest value.
As pointed in Table 2 , distance matrix value in Molecule 1, at B3PW91 method is biggest negative amount. In Molecule 2, in all methods, distance matrix has positive amounts and in HF/6-31G has biggest amount. In Molecules 3, 4 and 5 in all methods, distance matrix has Monajjemi et al. 2015 has positive amounts and in B has BLYP methods biggest amount. Table 3a and b show share of orbitals contribute in the bonds (BD for 2-center bond and BD* for 2-center anti bonding. According to Table 3a, Table 3a and b, for the whole molecular, in all methods at the C-N bond, a polarization coefficient for N is biggest.
Chemical shifts (σ) for each of the atom are shown in Type of atom 
Type of atom

Series1
Series2 Series3 Series4 Series5 Series6 (5) H (11) H (12) H (15) C (4) C (6) C (7) O ( 
Type of atom
Series1
Series2 Series3 Series4 Series5 Series6 Table 4 shows of GIAO magnetic shielding for some of atoms. As shown in Table 4 , in Molecule 1, just HF/6-31G response. In Molecule 1, at HF/6-31G, all atoms degeneracy value is same, and N 1 , N 3 atoms contain positive shielding values, while C 9 and O 8 atoms contain negative shielding values. In Molecule 2, in all of the methods, except BLYP/6-31G level, N 3 and N 5 atoms have the greatest positive shielding values, at HF/6-31G and HF/6-31+G H 15 atom, at HF/6-31G* H 17 and at B3LYP/6-31G and B3PW91/6-31G O 8 has the lowest shielding amount.
In Molecule 3 in all of the methods, N 3 and N 5 atoms have the greatest positive shielding values. At HF/6-31G, HF/6-31G* and HF/6-31+G, C 7 atom has the lowest shielding amount, also at B3LYP/6-31G, BLYP/6-31G and B3PW91/6-31G O 9 has negative shielding value. In Molecule 4, at all of the methods, N 5 has the negative shielding value, also N 3 atom has negative value. In Molecule 5, at all of the methods, except HF/6-31G* level, N 5 has the negative shielding value. At HF/6-31G, N 5 has positive shielding value. 
